Economic Community, Annex 2-a and 2-b. USDA, Washing-30. Work TM, Jessup DA, Sawyer MM: 1992, Experimental blueton, DC. tongue and epizootic hemorrhagic disease virus infection in Cal-29. Wade-Evans AM, Mertens PPC, Bostock CJ: 1991, Develop-ifornia black-tailed deer. J Wildl Dis 28:623-628. ment of polymerase chain reaction for the identification of bluetongue virus in tissue samples. J Virol Methods 30: 15-24. J Vet Diagn Invest 6:492493 (1994) Western equine encephalitis virus in emus in Oklahoma Kelly D. Randolph, S. L. Vanhooser, Mark Hoffman Equine encephalitis viral infections have been reported in commercial, domestic, and free-living flocks of passerines and columbiforms for several decades. [1] [2] [3] 5, 8 Most infections are attributed to eastern equine encephalitis (EEE), but several outbreaks of western equine encephalitis (WEE) have been documented. 1, 3, 8 In 1991, the first confirmed outbreak of EEE was reported in ratites, specifically emus in southeastern Louisiana. 6 This outbreak coincided with unseasonably heavy rainfall, an abundance of arthropod vectors, and close proximity to reservoir host species.
In this paper, we describe a confirmed outbreak of WEE that involved 6 different flocks of emus during August and September 1992 in west-central Oklahoma. The farms with affected emus were within a 25-mile radius of Cordell, Oklahoma. A total of 9 birds developed clinical signs (10-50% morbidity) and 1 4-year-old bird died. Affected birds ranged in age from 34 months to 6 years of age. Two of the sick birds had a history of recent transport (within 7 days) prior to the onset of clinical signs.
Severity of signs varied from mild to marked (death). Affected birds exhibited anorexia and weight loss. Sick emus were reluctant to get up, often remained sitting as if depressed, and had an S-shaped cervical curvature. Affected birds often appeared to be sleeping and even after arousal appeared to be drowsy. Aroused sick birds were ataxic and weak in the legs and often appeared to be side stepping to maintain balance. Some birds were hyperpneic when aroused. Three of the 9 affected birds had watery diarrhea with a greenish urate portion. Treatment generally was supportive and consisted of oral electrolytes and broad-spectrum antibiotics.
At necropsy of the only emu to die, there was marked congestion of the meninges, brain, liver, spleen, kidney, and mesenteric blood vessels. The small intestinal content was scanty and mucoid.
Histologic lesions were confined to the meninges and brain. A multifocal, moderate, mixed lymphocytic, histiocytic, and heterophilic meningitis was observed in the meninges of the cerebrum and cerebellum (Fig. 1) . The blood vessels of the meninges and neuropil were markedly dilated and congested.
A moderate increase in oligodendroglia and neuronal satellitosis were seen in the mid and caudal brain stem. Scattered groups of distended empty axonal spaces and rarely axonal degeneration was observed in the neuropil. Random neurons contained cytoplasmic granules of yellow-gold or slightly eosinophilic pigment, which did not stain with acid fast, periodic acid-Schiff, or cresyl violet stains.
The diagnosis of WEE was confirmed by isolation of WEE virus from the brain of the bird that died by the National Veterinary Services Laboratory, Ames, Iowa.
Serum samples collected from 4 birds that had clinical
From the College of Veterinary Medicine, Oklahoma State University, Stillwater, OK 74078 (Randolph, Vanhooser), and the Highland Veterinary Clinic, Arapaho, OK 73620 (Hoffman). signs were evaluated for EEE, WEE, and Venezuelan equine macrophages and diffuse lymphocytic necrosis were obencephalitis (VEE) antibodies by hemagglutination inhibi-served. tion. Serum samples from 2 birds from 1 farm were positive The outbreak described here occurred in an area where for WEE antibody at the 1:320 dilution; serum from 1 bird EEE and WEE infections exist in equines and the mosquito on each of 2 other farms were positive for WEE antibody at vector is abundant. Protection of valuable emu flocks may the 1:640 dilution. These samples were negative for EEE and be attempted by a routine vaccination schedule for both EEE VEE antibodies. and WEE. Although vaccine efficacy has not yet been proven, A killed viral vaccine containing EEE and WEE a was given it is currently the only protective action other than mosquito to adults and juveniles via intramuscular injection. One dose control that exists. 4,6 of vaccine was administered at 4-week intervals for a total of 3 doses. It was recommended that all birds be vaccinated every year after the breeding season but before mosquito season.
Many types of birds are natural hosts of EEE and WEE viruses. [1] [2] [3] 8 However, specific signs and lesions seen with WEE have been vague, nonspecific, and only recently reported in ratites. 4 The principal clinical signs observed in emus infected with WEE were depression, loss of appetite, leg weakness, ataxia and side stepping in an effort to maintain balance. The prominent gross lesion observed was congestion of the blood vessels of the viscera, meninges, and brain. The significant histologic lesion observed was multifocal meningitis with mild axonal degeneration.
In reported cases of EEE, 7 most birds died without premonitory signs. However, a severe hemorrhagic diarrhea and emesis of blood-stained ingesta was observed terminally in some birds. Gross lesions were reported to be petechial to ecchymotic serosal hemorrhages in the small and large intestines with unclotted or partially digested blood in the intestinal lumina.
Consistent microscopic lesions in EEE 7 were diffuse congestion and hemorrhage in the liver with disruption of the hepatic cords, widespread necrosis of individual hepatocytes, and multifocal coagulative necrosis. Fibrinoid degeneration of splenic sheathed arterioles with necrosis of endothelial a.
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